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VACCINE UPDATE
In response to recent studies by the National Institute of Standards and Technology (NIST), the Centers for Disease Control and Prevention (CDC) issued new recommendations regarding the proper procedures and equipment used in the storage and handling of refrigerated vaccines. Several important changes are highlighted in this update, including new guidelines for the storage unit itself and the use of digital data loggers with detachable, glycolencased probes.
Most of the new recommendations are aimed at minimizing the exposure of refrigerated vaccines to freezing temperatures, which is the main threat to their potency. 1 A recent meta-analysis demonstrated that approximately 13.5% of all refrigerated vaccines are subject to accidental freezing during storage. 2 Although some vaccines exposed to freezing temperatures show physical evidence that freezing has occurred and potency has been compromised, a number of vaccine types do not provide any indication that exposure has occurred, even upon close inspection.
1 Therefore, attentive temperature monitoring, rather than visual inspection, should be relied on to identify any exposure to freezing temperatures. To support this, studies have shown that performing scheduled or continuous temperature monitoring gives a 55% greater likelihood (P < 0.001) of identifying occurrences of vaccine exposure to freezing temperatures compared with less rigorous monitoring. 2 This indicates that many instances of freezing and decreased potency may go unnoticed when continuous or scheduled monitoring is not used, potentially leading to ineffective vaccinations being administered to patients. As crucial players in maintaining the vaccine cold chain, pharmacists who handle and store vaccines are in a key position to improve storage and handling practices.
Storage unit recommendations
As exposure of refrigerated vaccines to freezing temperatures can affect vaccine potency more than other exposure problems, selecting and maintaining refrigerators in a way that minimizes the chance of accidental freezing is especially important. Previously, no formal recommendation had been issued regarding the preferred type of storage unit for refrigerated vaccines; however, the recent NIST study demonstrated that dormitory and bar-style units, defined as small combination freezer/refrigerators outfitted with one exterior door, allow unacceptable variance in temperature control. These units pose a considerable risk of freezing refrigerated vaccines, even when used for short periods of time. 3 Based on these findings, CDC recommended against the use of dormitory or bar-style units for any vaccine storage. 1 Further, their use as storage units is not allowed by Vaccines for Children (VFC) program providers.
In the same study, typical household combination refrigerator/ freezer units displayed a decreased ability to maintain proper storage Best practices essential for storage and temperature monitoring of refrigerated vaccines Andrew J. Long and Mary S. Hayney temperatures in the refrigerator compartment compared with standalone, pharmaceutical grade units. 4 To supplement these findings, CDC also has received multiple reports of incidences in which refrigerated vaccines have been compromised by exposure to freezing temperatures in a combination unit. 1 As these combination units pose a real risk of exposing vaccines to freezing temperatures, their use is not considered best practice. Providers are strongly recommended to choose standalone, purpose-built refrigerator or freezer units. These units are specifically engineered to maintain temperatures evenly throughout the interior space at a superior level compared with combination units. 4 However, if combination units must be used, only the refrigerator compartment of the combination unit should be used for vaccine storage, and the top shelf should be avoided if the vent from the freezer opens to the top shelf. 1 Regardless of which type of unit is selected, it should contain enough room to store the largest inventory level of the year without crowding, as well as water bottles in the refrigerator (or frozen coolant packs in a standalone freezer) to provide a thermal buffer to minimize temperature fluctuations. 1 Vaccines should be placed in the central refrigerator space, in their original packaging, and placed inside designated storage trays positioned 2 to 3 inches from refrigerator walls. The temperature in drawers, on the floor, directly next to the walls, in the door, and near the cold air outlet from the freezer may differ significantly from the temperature in the center of the refrigerator; therefore, vaccines and 
Temperature-monitoring recommendations
CDC also updated its recommendations regarding the equipment used to monitor temperatures within storage units. Compared with monitors that measure ambient air temperature, NIST demonstrated that digital thermometers with glycol-encased probes measure the temperature of vaccine vials more accurately and do not register normal air temperature fluctuations that have no substantial impact on vaccine temperature. 5 As a result, CDC recommends the use of digital, data-logging thermometers with glycol-encased probes. 1 The selected device should be calibrated and be placed among the vaccines, where storage temperatures can best be assessed. Many vendors, such as Control Solutions, Lascar, and Dickson, offer a number of monitoring options that meet and exceed the new guidelines. CDC does not state a preference for a specific vendor.
In addition to the recommended features listed in Table 1 , the thermometer probe should be able to detach from the data-logging component and remain in place during data reading and recording. 1 This detachable probe facilitates the downloading of temperature data without removing the probe from the storage unit and should minimize temperature variability resulting from user activity.
Temperature data should be downloaded at least once weekly, the same time each week, and any time that the high or low temperature alarm is activated. After downloading the data, the data logger should be reset to ensure that sufficient memory remains available. The data should be kept for a minimum of 3 years or according to individual state requirements.
Although data automatically will be collected with such devices, reading and documenting storage unit temperatures manually twice daily is a requirement for VFC providers and a recommendation for all providers. 1 Checking and documenting minimum and maximum temperatures once daily, preferably in the morning, also is recommended. These new recommendations seek to facilitate the identification of any temperature excursions and threats to potency while eliminating the need to open unit doors during routine monitoring.
Implications for pharmacists
As new vaccine storage and handling recommendations emerge, pharmacists must remain current on changes so that patients are not given ineffective vaccinations. Pharmacists are in a key position to adopt these new, evidence-based recommendations and deliver optimal protection against vaccine-preventable diseases. 
